Titanium and it's alloys are used in the aerospace industry due to its light weigh, strength and ability to withstand extreme temperatures. Also titanium is as strong as Steel but much lighter, it is twice as strong as aluminum. It is nearly as resistant to corrosion as platinum. Titanium is used in dental implants due to its ability to Osseo integrate (an unusual ability by which titanium fuses with bone tissue through the titanium oxide layer on titanium metal). Titanium dioxide is relatively clear and has an extremely high index of refraction with an optical dispersion higher than diamond. Titanium dioxide is used extensively for paints as it is permanent and has good covering power. The present work involves optimization of the electrolyte composition in order to get a coating with high emissivity on titanium alloy using micro arc oxidation process. It also involves study of other parameters such as Thermo-optical properties, surface and characterization of the coating.
I. INTRODUCTION
Controlling the level of temperature of equipment, payloads, satellites and launchers is essential during all phases of a space mission. Thermal control allows the maintenance of satellite's temperature within set parameters during its lifetime. Physical integrity of the satellites and its efficient operation is absolutely essential, because electronic equipment have their optimum performance within a certain temperature range. The satellite's payload will dictate its operating range by the balance prevailing between incoming external solar, albedo, planet heat fluxes and heat produced internally. The thermal control subsystems seek to maintain the overall temperature to an acceptable level and also to obtain the most adequate temperature distribution within the satellite. A thermal engineer ensures proper designing and management of heat distribution within the satellite. The present work gives the details of development of thermal control coating obtained using Titanium alloy substrate by micro arc oxidation technique and optimization of suitable electrolyte.
II. OBJECTIVES:
The objectives of the project are:  To optimize electrolyte composition for obtaining high emissive oxide coating on titanium alloy using micro arc oxidation.
 To study the effect of various process parameters on coating characterization.
III. LITERATURE SURVEY:
Similar works are carried out by various researchers. The work is aimed at the optimization of treatment time for the development of an oxide film on commercially pure titanium (CP Ti) implant material by Micro Arc Oxidation (MAO) process, to improve its corrosion resistance under 7.4 pH simulated body fluid physiological conditions. The MAO treatments were conducted for 4, 8 and 12 min in constant current mode by a DC power supply unit with an aqueous electrolyte solution comprising 15 g/l of tri-sodium ortho phosphate (Na 3 PO 4 .12H 2 O). The phase composition of the fabricated films was analyzed by X-Ray Diffraction (XRD) technique. The morphology and thickness of the films were determined by Scanning Electron Microscopy (SEM) and the corrosion characteristics were assessed by potentio dynamic polarization technique. The XRD results demonstrated that the oxide films mainly consisted of anatase phase. While the average size of isolated surface pores was in the range of 0.5 to 5 μm, the thickness of the film varied from 24 to 55 μm. A significant improvement in the corrosion resistance was observed for the MAO treated CP Ti implant material compared to that of the untreated. The surface pore features, the thickness of the film and the corrosion characteristics of the developed films were correlated with the MAO treatment time. Of the three different MAO treatment times employed in the present study, 8 min treatment time was established to be an optimized one for developing oxide films on CP Ti to provide an optimal surface porosity and to minimize corrosion rate under physiological conditions.
IV. MATERIALS AND METHODOLOGY:
PROCESS FLOW DIAGRAM: 
A. Sample preparation:
sheet was cut into square pieces of dimension 4 cm X 4cm X 1mm. 2 holes of diameter 1mm were drilled at the edges of the sample. The irregular spurs along the cut edges and drilled holes of the square pieces were eliminated by abrasive equipment. The samples were jigged using aluminum wire.
Pre-treatment techniques: Although pretreatments are not necessary for the substrate, degreasing and/or acid cleaning were done to ensure a clean and active surface to start with.
Degreasing: The samples were degreased using Methyl-ethyl ketone in an ultra-sonicatorfor 5-10 minutes at a temperature of 25±5 degrees centigrade.
Acid pickling Solution:
Nitric acid (70%) -262.5 ml/l Hydrofluoric acid (40%) -225 ml/l The substrate was cleaned in the above solution for 1 to 2 minutes at a temperature of 25±5 degrees centigrade. After cleaning, the sample was rinsed thoroughly with fresh water followed by D M water.
B. MAO process:
All the samples were connected as anodes and a stainless steel plate was used as cathode to complete the circuit. Appropriate electrolytes were used for the process. A detailed explanation of electrolyte selection is given under Results and Discussion. Air sparger was used to agitate the electrolyte by bubbling air through 20 liters of electrolyte to maintain uniform composition throughout. The electrolyte bath was maintained at 25±5 degrees centigrade with cooling circulation bath. MAO of the specimen was carried out at constant current mode. The sample was immersed in the solution and the firm electrical connections were made to AC power supply. The processing parameters like duty cycle, current density, frequency, on time and off time were selected. The process was performed until the set processing time is reached, after which, it was removed from the solution and rinsed with demineralized water. The sample was again dried using hot air gun.
TESTS:
The evaluation of the coatings was done using thickness meter, emissometer and reflectometer.
Thickness meter Emissometer Reflectometer

V. RESULTS AND DISCUSSION
The project pre-dominantly involves determination of two important parameters: electrolyte composition and current density
A. Electrolyte selection
Several electrolytes picked up randomly from literature were utilized for the development of oxide layer on titanium alloy. The thickness, emissivity and absorptivity of the resultant coatings were analyzed. The selection of the appropriate electrolyte was not only based on the higher value of emittance but also on the appearance and uniformity of the coating. General process parameters employed for the present study are as follows: 
Solution1:
Initially, a silicate and phosphate based aqueous electrolyte was selected for the process.
The process was done at an average current density of 50 ASF for 15 min. The solution composition and thermos-optical properties obtained for the corresponding coating is consolidated in Table 1 . With increase in concentration of phosphate in the electrolyte the thickness of the coating was increasing and there was a corresponding increase in the emissivity. The coating obtained with 15 g/l of phosphate gave a high emittance value of 0.83. However, the coating roughness was high and the coating obtained was non uniform and patchy, especially at the edges. Hence, this electrolyte was not considered for further studies. 
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Solution2:
In the second set of trials, again a silicatephosphate electrolyte was chosen in which the concentration of tri-sodium orthophosphate remained constant while the concentration of sodium silicate was increased in steps of 5g/l. The process was done at an average current density of 50 ASF for 15 min. The solution composition and thermosoptical properties obtained for the corresponding coating is consolidated in Table2.
This electrolyte gave well finished and uniform coating on the substrate, while the thickness and roughness increased in proportion to the concentration of aluminates. Also, the emissivity did not increase significantly with the thickness. Thus, this solution was excluded from further studies. Table 2 : Solution composition and corresponding thickness and thermo-optical properties
Solution3:
The effect of concentration of phosphate on the roughness was studied by adding Tri-sodium orthophosphate to a solution having high concentration of silicate (30 g/l) and a very low concentration of sodium hydroxide (2 g/l) in increments of 5g/l. The process was carried out for 15minutes using an average current density of 15ASF. The solution composition and thermo optical properties obtained for the corresponding coating is consolidated in Table 3 . A similar effect was observed i.e. roughness increased with the concentration of phosphate. Thus, the electrolyte was rejected. Table 3 : Solution composition and corresponding thickness and thermo-optical properties
Solution4:
Introduction of small quantity of potassium fluoride to the electrolytic solution decreases the roughness of the surface of coating. So, to evaluate the effect of KF, the process was carried out for a processing time of 15 minutes at an average current density of 15 ASF. The solution composition and thermo optical properties obtained for the corresponding coating is consolidated in Table 4 . The addition of potassium fluoride to the solution did not vary the surface characteristics of the coatings, greatly. It can also be observed that the addition of potassium fluoride has decreased the coating rate, thickness and emissivity. Considering the above negative impacts on the coating, the solution was omitted from further studies. The above silicate-phosphate based solution did not provide the desired coating characteristics on the substrate. Thus, the electrolytic solution constituents were changed.
Solution5:
An Aluminate and phosphate based aqueous electrolyte was chosen to study its effect on the coating. The concentrations of both aluminate and phosphate were varied simultaneously during the process carried at an average current density of 15 ASF for 60 minutes. The solution composition and thermo optical properties obtained for the corresponding coating is consolidated in Table 5 . It can be observed from Table 5 that the concentration of electrolyte has direct influence on the thickness and emissivity of the coatings. Also, from visual observation, it was noticed that the samples were grey-colored, uniform and smooth. It had developed uneven edges and the coating was not uniform.
The sample treated in an electrolyte having composition 45g/l Sodium Aluminate and 50g/l Trisodium orthophosphate at a current density of 15 ASF gave desirable parameters like: Thickness: 35μm; Emissivity: 0.85; Appearance: smooth, well finished and uniform. Thus, the electrolyte composition was finalized. 
VI. CONCLUSION
